Identifying the glycosylation sites and site-specific carbohydrate heterogeneity of glycoproteins by matrix-assisted laser desorption/ ionization mass spectrometry.
A sensitive and facile method is described to identify the glycosylation sites and site-specific heterogeneity in the carbohydrate attached to glycoproteins. In this procedure, the peptide backbone of the glycoprotein is cleaved enzymatically. The resulting peptide/glycopeptide mixture is divided into three fractions. The first is analyzed directly by matrix-assisted laser desorption/ionization mass spectrometry (MALDI-MS), while the other two aliquots are analyzed by MALDI-MS after enzymatic release of the N-linked chains and the N- and O-linked chains. Comparison of these MALDI mass spectra provides the molecular weight of each carbohydrate side chain and of the peptide to which it was attached. This information combined with the amino acid sequence of the protein identifies the glycosylation sites, and provides information concerning site-specific oligosaccharide heterogeneity. This approach does not require time-consuming liquid chromatographic separations and can be performed on as little as 10 pmol of glycoprotein. Thus, our approach is faster and simpler than procedures currently used for glycosylation site mapping, and may offer a slight sensitivity advantage.